Introduction
The widespread deployment of renewable technologies is one of the main current technological developments in the energy supply industry. The installed capacity of renewables will continue to increase rapidly in the coming years, driven by government targets for renewable energy penetration, such as the EU's requirement for 20% of energy needs to be met by renewables by 2020, 1 and renewable portfolio standards in the USA.
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In a UK context, detailed information on historic energy supply statistics may be found in the annual Digest of UK Energy Statistics, 3 and National Grid as System Operator provides a range of credible scenarios for electricity supply development. 4 This Special Issue brings together six invited review papers by leading experts in renewable technologies and the underpinning engineering science, along with one contributed paper on organic Rankine cycle technology which links to the reviews on solar and geothermal energy. This provides an overview of the state of the art in both deployment and analysis of conversion technologies across a range of key renewable sources (wind, wave, tidal, geothermal, solar and biofuels).
Content of Special Issue
Jelley and Smith. Concentrated solar power: Recent developments and future challenges This paper begins by summarising the history of development of concentrated solar power (CSP) and concentrated photovoltaic technology and the choice of configuration options, with particular focus on the choice of optical configuration, layout of plant, and (for CSP) the energy conversion cycle. It goes on to describe current trends, including power cycle optimisation, on-site thermal storage and solar-thermal synthesis of fuels. The review is set in the context of recent rapid falls in the cost of photovoltaic generation, which implies that similarly rapid technology development will be required to maintain ongoing competitiveness of CSP.
Hellier and Ladommatos. The influence of biodiesel composition on compression ignition combustion and emissions
The authors begin by describing the performance issues which biodiesels can give in comparison to fossil diesel, and how these can be overcome by transesterification of the vegetable oils used. Sources of biofuel crops are discussed, including the potential strain which large-scale biofuel production could place on food supplies, and the potential benefits in this context of using micro-organism based oils. The next parts of the paper present the effects of biodiesel on combustion phasing and exhaust emissions, before the paper finishes with conclusions on key issues and future trends.
Crabtree, Zappala and Hogg. Wind energy: UK experiences and offshore operational challenges This paper discusses the development of wind energy in the UK, including challenges in reliability, performance and condition monitoring. Particular emphasis is placed on offshore wind, where the offshore environment presents additional issues beyond those experienced in earlier onshore development. A key theme is how one can draw robust conclusions on reliability and performance when the data available to researchers outside wind developers and manufacturers are limited.
Adams, Auld, Gluyas and Hogg. Geothermal energy: The global opportunity
This review begins with a summary of the history and present status of geothermal deployment, before giving a summary of the type and temperature of available resources and their associated geological settings. Conversion technologies for both high and low temperature sources are then described, along with environmental concerns over the fluids used to transfer heat to the surface, well failure, and induced seismic activity. The article concludes with a summary of the advantages and disadvantages of geothermal energy versus other renewable sources.
Adcock, Draper and Nishino. Tidal power generation A review of hydrodynamic modelling
The authors first describe the broad classes of configuration of tidal barrage and stream installations, along with approaches to predicting tidal resource and output in specific locations. The largest part of the paper is a discussion of hydrodynamic modelling issues on different scales from single turbine blade up to regional. Environmental issues associated with both barrage and stream schemes are also addressed.
The paper concludes with a summary of challenges for tidal modellers.
Wolgamot and Fitzgerald. Nonlinear hydrodynamic and real fluid effects on wave energy converters
The paper first introduces the main classes of wave energy converter: wave overtopping, oscillating water column and wave activated. With respect to wave technology, major issues discussed include resource, power takeoff, control and moorings. The main focus of the review is methods for linear and nonlinear hydrodynamic modelling, including inclusion of viscous effects and the development of computational fluid dynamic codes.
White and Sayma. System and component modelling and optimisation for an efficient 10 kWe low-temperature organic Rankine cycle utilising a radial inflow expander This work presents original research on a system modelling approach for design of an organic Rankine cycle (ORC)-based conversion system experimental test rig. ORCs are suitable for generating electricity from low temperature heat sources such as solar, geothermal and waste heat, and there has been limited previous study of ORC converters of capacity around 10 kW. The innovative feature of this approach is the combination of component models and cycle analysis with design optimisation and consideration of relevant turbomachinery technology.
